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... The effective data region indicating curve 34 is an ellipse, and indicates only the portion 
that is included within the range of the cross-sectional image 31. The effective data 
region indicating curve 34 is designated so as to surround the organ 35 to be 3D-displayed. 
[0018] 

The method for designating the effective data region is explained in detail below. 
Fig. 4 illustrates extracting only the effective data region indicating curve 34 of Fig. 3, and 
a method for modifying its shape. Adjustments are made by performing three types of 
operations shown in (a), (b), and (c) of Fig. 4, such that the effective data region indicating 
curve 34 includes only the region that is intended be 3D-displayed. Fig. 4(a) shows 
rotation. The direction and amount of the rotation are designated by a displacement 
amount input device among the displacement amount input device group 12. The rotation 
is performed about a point that is located on an arc of the ellipse and near the center of the 
screen. Fig. 4(b) shows translational shifts. As a displacement amount input device, 
among the displacement amount input device group 12, for designating the amount of 
translation, it is preferable to employ a device such as a trackball that is capable of 
designating two-dimensional coordinates. Fig. 4(b) shows changes in curvature. 
[0019] 

To facilitate explanation of the curvature changing method, the following 
description refers to a case in which the major axis and the minor axis of the ellipse match 
the x-axis and the z-axis, respectively. The ellipse in this case is given by the equation 
below: 

(x/a) 2 + (z/b) 2 = c 2 •••(!) 

The value of b in equation (1) is varied by a displacement amount input device among the 

displacement amount input device group 12, in order to change the values of a and c in 

equation (1) according to the equations below, 

a + b = kl (kl is a constant) • • • (2) 

b * c = k2 (k2 is a constant) • • • (3) 

thereby changing the curvature of the ellipse. It should be noted that a straight line 

according to 

z = k2 •••(4) 
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is obtained when b=0, and, when b<0, an ellipse resulting from symmetrically displacing 
equation (1) with respect to straight line z = k2 is obtained. The curvature of the ellipse is 
changed as described above. When the equation of the basic ellipse is determined, this 
ellipse is subjected to designated rotation and translation. According to the above, 
changes in curvature as shown in Fig. 4(c) can be performed. 
[0020] 

It is preferable to set constants kl and k2 in equations (2) and (3) approximately to 
values which cause 1/4 to 2/3 of the ellipse to be displayed. For example, when xw 
denotes the width in x direction and zw denotes the width in z direction, it is preferable that 
kl and k2 are approximately as below: 

kl = xw + zw 

k2 = (xw + zw) / 2 

[0021] 

Next explained is a method for determining a 3D effective data region from the 
effective data region indicating curve 34. An effective data region is determined as the 
region surrounded by the effective data region indicating curve 34 and the cross-sectional 
image outline 36, as shown by slant lines in Fig. 5(a). Further, by means of a switch in 
the switch group 11, it is possible to invert the current effective data region and the other 
region, as shown by slant lines in Fig. 5(b). By means of this method, an effective data 
region within the x-z plane is designated. Further, by translating the effective data region 
within the x-z plane along the y-axis direction orthogonal to all of the x-z planes, an 
effective data region 60 as shown by slant lines in Fig. 6 is created, thereby designating an 
effective data region within the data space of the three-dimensional data memory 4. 
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Report 

Abstract of JP1 1221220 

PROBLEM TO BE SOLVED: To display only a 
targeted internal organ, without being hidden 
by other organs, in an ultrasonic three- 
dimensional image display which acquires and 
displays three-dimensional data inside a living 
body by an ultrasonic wave. SOLUTION: A > % 
front image 30 is a tomogram image obtained * v 
by probe scanning, and a side image 31 is a 
cross-sectional image passing a graphic line 
32 on the front image 30. The front image 30 
and the side image 31 are cross sections 
orthogonal to each other. The graphic line 33 
on the side image 31 shows the position of the 
cross section displayed in the front image 30. 
An effective data region indicating curve 34 is 
displayed on the side image 31, and an 
effective region boundary indicating curve 34 
by a curve of the second order is set, whereby 
a data region including only a targeted organ 
35 is extracted as an effective region to 
constitute a three-dimensional image by using 
the effective region only. 
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